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^^y^^-r^-b (dida) (9oii%) bttmxmm&mz.x.*) 

5c5tltt©ilH^#«H»3t©#5L»#:Sr#s -©^Ifffr©^©^^ . P?L©¥- 
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*1 







78 


JRAflsft (%) 


12 


Tm (°C) 


48 




25^5 




DIDA 




10 




(°o 


180 


GUlziifc (rpm) 


3000 






1—2 


FJ?L<7>¥±$tf£ (jum) 


10—20 




#^(7>¥^ (jl/m) 


1—2 


I3?L(7>¥^ (jum) 


10—20 



# btifc^aift 5 mm X 5 mm X 0 . 2mmtliL, SGMll 1 - lT?JiV> 

1 0 0W/m 2 <DWLm<ny£%m%tlstib -6. Voc (W®*&:|fc*B©tfJE) 0 . 
7 2V"e&^ Joe (m^^M^Ufci: $mtlZ>MM<D$6g£) fc£9. 2mA/c 
m 2 -Cfc9. FF (ftMH^) «0. 5 1T?as>«K 77 5*4. 2%T?&> 

ofco feif M«l?ti UttffitfcSr tM$jifc 0 

mmm 1-3 
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mm-m& u) k&^x, r i -c k -jr* (3 a) m>TR 3 =oc 2 H 5 , 

$^77^yll^8 O^T*6l#ilBK£tfcjlftU;fc0>#L 5mmX 5mmX 0. 
2 mmiriSfl, HIM l-l^fetoi WWart©»ft»5Btt4to«WKR: 3 

1 0 0W/m 2 <D3tS<D^^^MUfc^^5. Voc (HlSllMKtRomflE) ttO. 
70Vtfc!), Joe (m^S:0»U*ifct«Ett5*«E©«^) «8. 8 mA/ c 

ciEitt mum* tfmimmi 
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1-4 

t&IB— (2) &<I*5V^ n = 3-efc^©ff^6oOR 2 ©n3o^- 

^flST/V-^-?^ (*^77<>H**t*H') °- 5%t2,2,3,3-rb77;^ 

A-&2 0%JPx.> 3 0 0°C. 2 OBm*W*&-f"*£ fcfc J; t> 
ftO*^77*^im#fc rOl^7b7t KP77«^ 
fcofc 0 X b7 t KD77^MV^y ^*V-&ffl&6l$fflfTV\ 

m<Dft*m&istcbz.z>, voc (HHHM**©mEE) r*o. 6 8V-e*>»K Jo 

c (0Jft*«D»Ufci#«tuS«flE«>**) lmA/cm 2 -efc*K FF (ft 

mmm 1-5 
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t&|5— ( 2 ) fc&V^T. n = 3 tfc !) t^lifr© 6 OlDR 2 W 5 ^ 3 o^- 
OCH 2 CH 2 0 (O) C— CH=CH 2 . te©3oi5Ftfe5*^7rf ViffC 

iiM^w-f i u 220 t-r- 8 mmum-r 3 z. t k x k> > wns^ 

^<D^Sr^ttUfd^r5s Voc (HIlIS^^omjBE) f£0. 7 1VT*fc>), Jo 
c (®S&2:M#&Lfc£ %mtlZ>mm<Dmg.) »8. 9mA/cm 2 T^!), FF (ft 

nmm 1-6 

T!BE^<DE V A«JK*&J5fc4fr«:;& wy^»IitJ;^ltTS$ 0 . 2 mm 
©EV All 7^;wa £#fc 0 
<EVAtffilW»E^ (&) > 
EVAffiM : 1 0 0 

#f>tlfcEVAtSg7^;^%5mmX 5mml:lll, MMffl 1-1 "CJlV^fe: 
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c m&*M$&lstz.b %mfrZ>nM<D!&M) US. 8mA/cm 2 tfc!), FF (ft 



(2) 0 2^0j<^^mit^M^*mffim^^^5t^oiii<g^^m^ia 3 
- h (pet) y^ju^2im(Dm^.±K, mmmmmm2 2^LT^iift 

^!I^^y^^x/K sfvyri^7? b (PET). #D/fW/fW7 

^ k # y pv-b (pmma) n y/K *tf y h (p 

Ck TKy^^WV-, hP7tf-f (TACk 5^y tf^/VT/V=i— /K ^ y i£>ffc 

y if=/v^7— /k ^m-r ^vm^^^-** ? y/v^#m-a-^ ^y 

^y, tP77^©7^ /VA^tf P>tbS^ N #^?SiSMT?PET N PC, PM 
MA> TAC7^/l'A, ^frfrPET. TAC7^/l'A^U\ 

^L^i 5^^=ltIi^'l > ^^^J¥$^> M^C»m-^5 0~3 0 0 nmMfetiSfo 

t U-C^+^-^M^tt^^^^i^-etT. 1 0 0 0 A*m<S:jg;t5 
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pet7^m2 lmto^wmm? * fr&±\z. : &j$.&tbz>mmmnnm2 2tv 
xtz, i to wy^^A-^xiftW, izo c^r^^^A • m&mtw), a 

TO (TA'^K— :7 , -;*;*SMfc4&K XfiAZO (T >"^-=E- ^ K w -^ p • 3£$£H$Hfc#0 

fetb. ^©^pj^*^m2 2 (ommz&n 2 0 ~ 2 0 0 0 

mm&T i O x (x<2), TiO, (x^ l. 98) -C*£jh,5 J: 5&T i 

©teiftl&tefe^tffWK^fcS T i O^jg^J&j^Sm^-Jfc^T, 5 ~ 6 

fc*5. T iO^x^Hlu^J:, T i 0 2 <D¥mftft&&t&tl:t>fi&Zb1>* 
fe, TiO x (1. 7^x) "T?*><&£ £#0*UV\, 

jE^J : 0 . 2 — 5 P a 
«:Ar+0 2) 0 2 $fciJ£3~5 0% 
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*7t, faT^y- K«rJBV^*&£\ ^S«BETOJ1^#:« 1 0~1 0 OkH 

r. <d j: 5 u-cjfctt $ ttfciwfc?- * $ -grs*f jg&st t Rm^is 

2' -If 5^V-4, 4' (,Vx~!7A (ID) flSagfffcift, 

So 

itbb <DJf ^£J§ te, w ©HWi^* Sr&trifc* mfc^* V«K&H*Jfc U 

So 

HifcM 2-1 — 2-3 

SSiUt, I$18 8/jmOPET7>f;WA|:ffiv\ ^©PET7^;VA©^ 
SKUNK 5 OOnmWI TOiKiillr^^s/^y ^^tfefcj; 9«^U JfcV^T? 
T i *9fr9*-tf+s h&m^ti%.J&m.*/*v?\il&V) , T1B&#"T*IKJ¥3 jam^Ife 
ft^^VfWISrjWIIUfc, SStt^^y^tt^^ hnVDC^y^Sl©^ 
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fetl : 0 . 5 P a 
tt^J : 2 k w 

hn— /Wc<fc V) N Ar +0 2 #HM c f J 00 2 ^*it^l l-T^iiii 

Ufc„ 

HJSM 2-4 — 2-6 

Hj£#!2-l~2-3&c::i3V^ -r^* h p yDC^j/^tf ©fa7/^ V 

H^l : 0 . 5 P a 
ft;fr : 1 0 k w 

7^7VV# y — KO«^jBIJD«S8 : 5 0kHz 
^2 



mmm 


av— k 


(%) 


mitm 


(nm/min) 


2-1 




30 


Ti0 2 


20 


2-2 




10 


Ti0 19 


60 


2-3 




5 


TiO-,.8 


150 


2-4 




30 


TiO z 


80 


2-5 




15 


TiO n . 9 


250 


2-6 




8 


TiO r8 


600 



m2 «t *>mm&t>'rfattSi-i'z>Rj&&xs<y*> ^Kftfiwy- k 
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(3) m3BPj^^m^¥^«^^r^""r^^^Ji^i:^«m©^is 

m^MM^if^&Pii 3 4 %^$-1i:/c^mm«^#:m3 3 * 

©T#fcaw«*fc>tffaL-c*i-**3 6 c^u ptti) &m.w&tix%$y , z.<d 
mw&3 6tztf9xm%i3 1 \> <o±\z.m-f bfbtcmmMms 2 b jh^/&£tvt:i3 
v. ^vx^mmt^mw-ms 3 tnmms 6 tcDm^mmn mm) 35^ 

A£*VCV^ 0 ^7Xil3 1a±t(i, SttBSitl^ 3 7 fhX^^ 

®5fc:&V^ #7*S«3 1 a. ^roSB!ul^lg3 2 a^ltb^ 3891 

mm^mmmm^mmitm^mi^m^m^t^m^mmm±mmmK^xi^ 
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*Mft«MBt 5 

(2) femmmmwmmmm t ffijBsw&n mmmm t &&emim z n±mwmm 
nm$T&mmmmmm<Dm-? i ifo, -aw- 4 ji ism bfct>o 

f^llf & £ b&-V% So — «fcte8M*BIW: 2-6 SKfr hthZ> 0 

HI 6 fcJ(5S5IW©RltS&Jh7^/WA 3 9 #&^1"£5S;Bjfcl0r®B"e*>5o 
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m$fmmmmmmm3 9 B^xmmtn^mmiimnms 9 f^ - <Dimxm$.$frx 

V^„ ^««l?IK3 9C-3 9FiSSltB&Jhffil*fll^b^5 0 £ <D5iM®±7 4 * 
Ate, Mi*yb»39B*i<"Ct»ft<, *fc*!!t«TWlXH^-K3-b 

* b (PET)^y7 f fl/yff7^V- K « ZTZ !IWKP 

MM A) x T^P/K Jtfy*— 4?*— h (PC), #y*^V>\ fyrtf-h, 

#y fcr^T/vawK ^y^{bif-/K ^yst-fb^-y-T*^ * 

itHfWI*iil3 9C, 3 9EiUTS, ITO (xX^fy^7^ft») 
XttZnO, A 1 Ir K—7LfcZ nO, T i 0 2 , Sn0 2 , ZtO*Oliff*l. 

-7j. W^«i^3 9D, 39Fi: UtttS i 0 2 , Mg F 2 , Al 2 
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mmmUmm) 5 ~ 5 0 n m. 121 ({gJS#T *3914£nMt) ^5~5 0nm, 
MWO #50-15011 miaofflWCf^tS - i 

y y^^fr/ywr^^ c VD^Iuj; U^-fS^ hifi-VZ-ZtiK 
IffJB^f^SRimM^ b*CO«Mb3E»*lH[^ &mi£#&£r*-$*s' htir^R^ 

Ii0 2 -Ar "CO 2 4 0 %JBJt_h©#B&&fl= UV\ 

v^fts i5^T^ y /v^8fjm> ->y =*>i&fli> r^y/v^y =*>-3Msrfli, 

PTFE (#y T- Y^yjvir^^^^^), ETFE (xf n//fb77^tox 
^w^K PVF (#y ^yffctf-A'K PVD (**!J7Wt^PTy) ^&i^f 

^aig^#^-^^^^^^ax'^Kj^mff-efcs-^m*b<. 5o~5 

0 0 nm©t5H, 0UxJ£5 0 0 nm*^Cl/4 1 (=125 nm) m^i: 
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00/inu 1 0 ~ 5 0 0 m m^£?^ UV\ 

mms:&&< &. &m^(D±m-b&m&m<Dw.mA&&< ftz><Dx*htbtzi 0 0% 
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y ^?fe£r/BV\ 1. 3W/cm 2 ^ &£>iC2. 6W/cm 2 ^ 
lW/cm^JbO^-^s, fSAS^JtS^ 3tT*0. 6 P a £b\Z.2. 0 

PafitJt, #fc2. 6 P a ^JiWjEE^^TKlfT 5 - t "Cfe >9 > ^y^y^ 

stum m^ttfa2M?—^vhtt*/<iy?y^ymm&-ehQ, ^rc^ 

*^i£0#^oit, «»*^6A*«Mb*¥t!l#JIII«r#«J:i:«s*C#*o -tb 

±ie®k&K3 ia, 3ib turn mwt£^ux-htit££<, —^#9* 

0. l~10mmM«)tfc!)> 0. 3~5mmW$U\ fl^ 

ff*U>0Si:UTtt, In 2 0 3 :Sn (ITOh Sn0 2 :Sb % Sn0 2 :F. 
Z nO : A K ZnO:F, CdS n 0 4 ^r^tf 3 £ £ 5o 
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^^^^^uv\ m^^^i: L^rar?-*— ^SBMfc*-*^ ^/v-M^t^- 

-efc^) N 100~1 0 0 0nm»U\ 
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«>. &JR#M*#0*UVV il^tLtft, *7^n^T=^ ^9-jV7 9xi 
i/T~:x&^<D^JS:7*tz^T~>\ ^no7^;K — #§8^1-2 2 0 3 
8 0#4St«U #fFttl®^*¥ 5 - 5 0 4 0 2 3#4^«fc|B*©^=- ^ 

NK1194. NK3422 (V^ftfc B^3te&*W3te3f (80 *D ^rffctb 
S„ ^'✓7=>3lfe#iL , Cli, Afrftfctt, NK2 4 2 6, NK2 5 0 1 (V> 

_L1B<&**T*H^ (^J^ff/V^— • 7xt^>nP ^> /t^— 

^:©TO#'i4(-'a'^T^It$ti7J: 1 bcD«r > mv>5r fcij; 9 $ fete— JS^^/v 

/Vf^H^iat. 3 0 0 — 6 0 0 nm©ft**5HK::fcV>T}te£>Kl , t*s«r 1 
0%WT.(#t5%EJlT) tfSCi^K, $e>^^0«5Ht?©«/>'llfiSr^r 
■f-St>©dS0*UV\ ^-7!iyi|i^iffliUt»> g3tB&lh]g;&5, 4 0 0~6 
0 0 nm.<D&-g:^mfcm^Xyt<DKMWl 0 %^Tt?fc 5 % UV\ itb 

b©M^©fel^fc05i^ltBSit7^^Ai U"Cf*> 0!!;t«, PET7^A (ff 
$ 1 0 0 Mm) _kfc, *^j»!RJR5S!lSr^Ufc«i^i»^y bJS. T i 0 2 ® (ff § 
2 0 nm), S i 0 2 J1 (JS£ 2 5 nmh T i O 2 ® (J?£ 9 0 nm) RTFS i 0 2 
M (J¥$8 0nm) htl1Hh<DliW& UV\ fl£oT, Sf*B£itJil£ b"Ctt % 

_h<£> 4 J1j5» b ft £ t> <DX*fo 5o 
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*3»so*Bi»tt, fflsasMtta^Mftt*** m»5txtj«*r«[*^r— ^rtjciR 

(1) SI*BSJh7-f7^©f^aft 

PET7^;PA (i^lOO^m) ±Rl s MI p MJfcU2-tKn^^ 
V^7ay^^2OT*»*t^UfcT^9^*^j»Slib«Jl!ltt (Z 7 5 0 1 N J 
SR (80 ») &»*U *^J»*yfJi (S£5j(xm) 

Lfco 

±I&R*MMry hS-bl-x TiOj 2 0 nmk SiOj (J¥£ 2 5 n 

m), T i 0 2 JS (#£ 9 0 nm) RXfiS i 0 2 J1 (J?§ 8 0 n m) Xs*yfiV 

(2) SKmffi^^iitR^SltB&ih^-f^AOKB 

5X5 cm©^7^SS : 2mm) _hlC, 1 0 0 mm * CO I TO (-f l/i? 

mM-#**l. 5 c c/#7?*fe&b&^^ ^BF^C0ff^Jtr5 5: P A'GnTorr) 

teK5£u 0fcfc«27 5 o owco^#-e5^ra^^y >-^<Htv\ Jf£30oo 

AO I TOJK«r^UVt. 0 Q/DTffcofco 

JWEOKW-fctbTV^V^Sr. ^l^Iiflfclf^/^S^ft^WVVA (2 5jLtm) £ 
^LtiiU 1 5 CCT' 3 O^fflifJBEUfeo 
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(3) &mwt{bm ! tm#m<Dim 

\6M1 0 Omm©^lf^^^- b«r2*fcE«U ^f;*fx£:5 c c 
/£\ T/V=fV^«r5 c c bfcSU ^«ft<£>BE;f>£5 ^ y 
7 Pa) tKtU M^3kW (tMH9W/cm J ) (D^T3 2^ 

y ^£frV\ S^3 0 0 0 AciMb^^^JRSr^b*:. 

TfBOM&^L^fr&i^U T!B5££ t>5fc&fc (SllJfett J I S Z 8 8 0 7 Iclp 

wl : **5te£fc***fctW«t* (g) 

w2 :tt&0>£*£JUI (g) 

w 3 : Kft©»^j ( g ) 

£B£^= (w 1 -w 2) /w 3X100 

(4) ^IttJB&SKOR* 

v-^-t? (^^-^T^h) -tr* (2, 2' -if try 

0~ 4 ^7V/1 -VhofCo ££>^*y— mVWmt'F* ^^fetf, 

fc 9 i o /x g-efeofdo 

(5) 5k»m?&©^i4 
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0. 0. OS^v/l, 0. fcfcS <fc 5 ^fifbfc^oS: 

MiltLfcir^ Voc (MIUBMfciBomjBE) teO. 58V-Cfc9. J o c (0 
&*M1feV1th%mtlZm>ffi(0'&m) ttl. 3 0mA/cm z t^!l, FF (ft^ 
S^) f*0. 53tfe!), 7j 8:4. 0 1%"C*)ofc. 

mg^l 3-2 

ftLtcb^Z, Voc (|II[HjmWl<Z>«EE) «0. 5 9VT?&9. Joe (dl&SS: 
^Lfc£#ifcft/5 »6. 5 mA/ cm 2 Tffc <9 > FF (ftHH^) 

JfcgEfcl 3-1 

ttb/hi: ' 5s Voc (H!HB&:tfc«©«JEE) 6 2Vffc!), Joe (H!g&% 

ffi»U^ii#«Ktl/S«S6©«fS) ttl. 0 0mA/cm 2 ffc!), FF (ftj^H^) 

ilifcJtKLt, 3te©$UffiSfta|a^|£<, «t?ltLtt^T 

Hfc. HI^J3-1, 3-2^^M3-l-C#bnfc^*?&^^ r 7^^0 
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^x hmfitc±mnm tm?~t &x% z 0 



(4) m^m 
^m-rwi^mxh^o 

kft, ^flUtt®^ ^ii^fe^4 4d5P^*b^Jl^b%^ft:^4 3^ 
^<DT^^0J«^^*J-(Rlb-C^«a4 6 (#k Ptti) ^g^tbT 
53 *K Z<DttmM4 6f*«^y-^-S«4 1 b^Jt^^b^fc^Bjm^4 2 b 

±.\z.ftm&tix&*). *vx&mmkyo*mfcm4 s tnmm4 6 t<DmKmmw 

mm) 4 5^!fefA£*vrv^ 0 ££>^ S^^fr^y ^r— S«4 1 b^Sffiidt^ 

&hz>tc#>, %mT^< %mm&^i£\^wxt£<xh^-fci&&£&z>ztftxi* 

misft^i-sto-^^^v^ mmmmi 7Rximm^^/^^4 8hm<x 
h&<. z<DW?&mmM*m^xmum<Dmmzmmtstiz>o 
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1-lOOO^m, 1 0~5 0 0 /im« LV\ mmMMK^M ZflZffiffik U 
V\ ^©ff^Wu — 000jtim N 1 0~5 0 0 jim;&S#*LV\, 

mmnm4 2b±ic^$ttr*5 9, ^LT^jgt^^f#:i4 3 t^«S4 6 

U *©±:li:SW«ffiSr^*nfct>©T?*>5. ££ttJf — jRfc: 1 Onm 

~5 0 /z m. lOnm-lOMin^U^ £©J; 5 fcRWflJPfcfcOTIB** 
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mamma. mm<D%<o*&imirz>z£&-v%z>o v-*-- 

HI 

*3 $ % 4 6 « m^&mm^m^ v -?~&m4 o b <D±\z.wttf hnium 

mmm4 2b±i«$ra^ *ur£«ifefc»*MMMSi4 3 tarn* 4 6 t 

©Mfc«!HI 4 5tfSMA£*i/rv^ 0 Mtt^aKlJ-r— £«4 

^^M4^^o^mm^^^*^^rtt^^-i-s^-afe*iiM^:^m 
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±|B3gW^n»aK!J^ fc -*R4 1 a, 4 1b, 4 OA, 4 0BiLttt, Rl«3te<* 

2 5 m m~ 1 0 mm**— f&t^jXh 9 x 0. 1~1 Omm«U\ 

^;V^^!)WFf07^!);TO #y;fr— #*-K PTFE (#'j7h 
=fy;V^ru^V^) WETFE (oc^-i/^/v 1 by7/l'taif 

*fe»w-c*v>*r«w« y -^-Si£t>> ±fa£ isti. is h 

mWi<Dtt J *& tz £ flit %©ffe5o 
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oti^c^, 7u<Dik-m\z.mz>o ^<d£?kvx^ n^&mti. *&wv>ytmmm 
ttnm^mfc&m^tcxmmm&mj&irzz. t&x% z>. 

n.M%t—x?i\z.i&mLxmit-rz>&^ *:tib±fc*mmmikvxt>&\<\ z.<om 

mg^lj4- 1 

(1) mwmmtt%mm^m#v ^-mm^m 

5X5 cm©^!)xfkyr^7?WbiS (J¥& : 1 8 8 n m) ±1-, 1 0 
Omm<*> (O I TO A-^X^k^j) <Di?9 ^ y ^ $ — >fv Y §rfflV\ T 

ffi^J%5 ^ V /KmTorr)^^L.^m^5 0 0W©^ttt5^^y^ P 

:/^;Htv\ j?^ 30 00AoiTOl%Mtfc„ »KttioQ/D-efco 

(2) &mmim*Mwm<DftWi 

±131. OOmmO^lf^^^^y b£r2#:!aSU ^^f^«r5 c c / 

£\ T/V-=fV^tr5 c c/^t«lfct, mnfo<DJEt>&5^ y b-yw(0. 7 
Pa) i^tt> ftm3kW (i«19W/cm 2 ) ^#1?3 2^F^ 
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TIB©m*?r^tt^fLiiJ^b, TIB^i <?*i5fc JISZ8 8 0 7&? 

w i : 7k&%fr\^^tz.unm*. (g) 

w 2 : ^(Dm^M*. (g) 
w 3 :W»©^ (g) 
SBM&= (w 1 — w 2) /w 3X100 
-hfEai^^i 19. ±lBaN*fl«©£B«W: 1 7%-efcofc 0 
(3) 

(^S'T^b) -If* (2, 2' -tfl^y 
— b-4 ' -Th^yW^^A^/^i/Wh) = (ii) t*^ 

fc9 1 0 n gtfcofc 

(4) ttmmttzmm^mtf}) ^-mfa^<D&m%\m. mmy^^^^mmMmm 

i:UT, J^y ^f-UZ/Tl"?? : 1 8 Sum) ±(l7y|^K- 

^Ut, iiJUv— b (J¥£ 7 5 jam ; iSf&^No . 2 3, Mlt (80 $L) S: 

(5) Mtibofm 

siiSEfc. a^fcy^-?^ i, 2-^^/v-3-^aif/w *^:/y !>A7^t 
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3=e;v/\, o. 0 5^;v/K 0. h^)V/ l J: 5 tefcgfcfbfcfc^&JBV'' 

#e>*bfc*:il«Hifcu fa. 5 t*i o ow/m 2 £>3£g<z>ft2rHg 

MUfci:^5, Vo c (HHI^ttlOttEE) ttO. 5 8VC*>9, J o c 
®J|&Ufcfc#tt*L5««fc<C>&&) ttl. 3 0mA/cm ! tfc!l, FF (|fll«£H^) 

^rffi -e & * r i ^ fc 0 

H1M4- 2 

(4) nmmH^mm^m^v ^r-mm^i^mMm. mmy^^^nu^ru 

* V f ^§6B*rJBV*T\ jgBBWIfilRSrfWbfco 

5X5 cm©#!Jxfvyfl/7^1/- h^U (J5£ : 1 8 8 n m) ^®{e:T 
/l^^r>A£|g^LTT/^ = ?AcOSttJS (ff£3 0 0 nm) SrJ&fcbfco 

#^tbfcM=fe*t^ N y — 9 — fa 5 V— ^ — ~C 1 0 0 W/m a ©3S^©5fe*Klt 
Ufc<tr<5, Voc (MiaK^«l©«E) ttO. 59VtfeO, Joe (mj&&$g 

t±l. 3 1mA/cm 2 Tffc!^ FF (ft^H^ 1 ) 
5 3T?fc«K 7) (£#181)*) »4. 12%tfe!)> 

HJSM4-3 
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(4) nmmH^mm^m^v^—M^<DmmMm. mm.? << ^j*<nwtMMM\z. 
*fttt39sj>oxj.o*iEtt, ^fftt wsit) ©*>5Jtt#"srie 



61 



WO 2004/017452 



CT/JP2003/009983 



it), feft^wm i^mm. r.mtmmm ^xtmzti, mestizo z.<dx? 

131 1 ~ 4 0 0 n m N 0* U<tel~300nm. #t-0* l<(il~2 00n mO 

(2) mftm<D^*^*c— k£*> mmM.#x a*&m ztix? ^t>m± u r <o ? 

^WroIv^7^;^ (M&fcf, OHO #3&&U J: ^2 s #fl?&*b 

jt45E«j©?at?fi t *>tb50T? % mwmm, mm.^tvx, ^<D^mmmm^mtix 

±»***flMtfc*WB LTtt,-jRte*«tras«ffl £*l5„ 
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3 0£\ #iC0^U<«l 0-2 0^*K±^fr^tb^ o 

RSMEgH^— 1 ~ 1 0 0 c m, 0& U< Bl-20cm, L<lil~ 

10c m-efcs, 

s^f? OKP^-) <Z>«IS£. SJ^tt^^^^^bV^^^i: Lt», 

131 l fc&v^T, l % %:<D±.\zMWWm5 2&Wfbti, 3SW**±©^ 

gB^Mlt^J 6 5 K £ «5 gltlh $ ft % * b AJWMb* Wff K 6 3 i 64fc(D 
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m&±<Dmmwm\z.wttfbiiz&mwtikV!i¥mfcm5 3. ess, buooti 

RRt>^r*&*©!ft**^#<*s©-c*)*brf i o o%3fi<t?*>o-ct>^v^ % nut 

left. £<D,fc5fc«3S (tT£#0 tifei©^Mlt;rt^-«oW^T 

£^MUiMt4Q£a & <fc # e> s c 
±&4kmwtfkto (&mmfc&¥mm turn wti£w&, 

Mft-fb^-^vt b-cttr^-^— ^SfiMfe:^^ A-^vvSSHfc^* >\ fs^^ffc^- 

0 0 1~0. 5 $HC0. 0 0 1~0. 0 5 /x m©*BIBflS#* LV\ 
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v^mm, ^y^*-7VK #y*w>\ ^7$*^mm, i/y^^mm, y^mm 
k zc<?-;vt ? pwh, -f<f-flsT9 ywh) xt^/xttr/v^/^ ^ ^ y 

-fbNFORjEStt^^^oBf^tt^ SKttojfe^fc^y t^jv*?? y h (pm 

MA) 3&S0*UV\ 

ao. /Ky^^x/K Tpv^mm, #!>r*^-^ #y:/^9— ;k 

&M»fcfc^#:8l©§IJ3CWu 0 . 0 1m m^±}6S— ^^T'fc «9 , 0 . 1-10 
0 ju Win 1 ~ 1 0 n mifimiz UV>. 

-biases i ^u-a*. mwt£&u-vhft&£<. —m^y^u, mnmm. 
mm&%ik$k-e%z>m\)tiim-fz>z- t&-T*%z 0 m^m^it, o. 1 ~i omm 
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shv^K ^y#— k *Ky * s j~>\'*9 9 y v— k njTtf/^t/m 

Jn|S^B^tt@5 2 UTW\ I n 2 0 3 ^S n O 2 Stt^Itft^il^^ 

tU^Jibm In 2 0 3 :Sn (I TO). Sn0 2 :Sb (A T O) N Sn0 2 : 
F (F TO) N ZnO:Al (AZOK ZnO:F. CdSn0 4 %fJf§ri^ 
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jtfa«s?« (wKy^M) turn msmm<Dmmw (n?y^^w 

ffibT^Jt-rsas, **uk£#«r»JW#JfcLTt>&V\, £©#£\ *©BMb*^i» 
#:«SBJ!iW:^*>^:5#3ti-t-«o -©£ 5 &fl£5£ ©«?&«. *r©m»*N*#m 

(I5^0lli> 
HJfeM 5-1 

(1) mmmmnftm 

5 X 5 c m©/tf U # — tf^ — h&lg (J¥£ : 2 mm) iiKl, 1 0 0 mm 4> ©IT 

0 c c/£\ ifeSR^Srl. 5 c c bft as 6^ iSaftOJEE;*^ 5 ?n 
— /V(mTorr)fciS!5£U ^«&«^7 5 0 0W©^#t5^^y^ P ^SrfrV\ J¥ 
$ 3 0 0 nm© I TOli^lfc. ^®®^f*l 0 Q/OXtbotCo 

(2) MHfcfctt^WtitttofM 

T-r?— ^^©— M^*>- 3 0nm) <ir N tfy ^f-Vls? 

]) =t—/v% 2 0 K*%-e-a-tf7k £ T-fe^WT -fe b >- mMiik : 20/1) ^fc^ffc 
3 0Sta%©— Sfe^^^^Sc^SrHfe. 

±iB^m^§r. (i)-e#e>^fc^y t*2£«© i Toiii^^^ 



67 



WO 2004/017452 



CT/JP2003/009983 



TfB^MSSr-e^tbSfl^b, TIB^J; «9^fe/c (SOStt J ISZ 8 8 0 7I^ 

w 1 : Tk&fc&l-^iirfclWSC* (g) 

w 2 : ^cOlfe^K* ( g ) 

w3 : WO»A (g) 

^B£3pl= (w 1 -w 2) /w 3X100 

(3) £3frM&&0>!ft* 

(^iXT^h) -tf* (2, 2' -tft°U 

— b- 4 ' -f f^/^ry^^A*/^^^ w b) /v^^^A (ii) t?* 

fc«9 i o m g-efcofc 

(4) ^mm^fm 

(D^l-. 3?4fcy^?A % l, 2 - f /v- 3 - y n W ^; 5 AT'f 
o. 3^/^/l N o. 0 o. l 5 
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Mitufcir^ voc mmmvtm<Dn&.) «o. 5 8ve*n, jsc (0 

&&M&Vitb$mtlZ*M<D$SM) ttl. 3 0mA/cm 2 T?fc«?> FF 
(2) &J|IM^*NI#$l<Z>fftgS 

Mbfc^^^>. Voc (Hl§nfrRtt4>tt£) ttO.-5 9Vtife^ Jsc (IUj&£ 

m»vitb%mti>znm<o&80 «i. 3 imA/cm 2 -efc?K ff (ftiS&H^) 



(6) me&m 

HI 1 2 6 mm (6-i) 03SM«*©^*feSrK^-t-S^«)©*«ll2l©— 
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3 (Dm&i&i&isth, ^(Dm^h^4>^7 2i>m3s&tixmn&&m®iibV!> 

^-7 3m±&%g&\^tz.mbti:Z>^bfrb, ^^3SK««lte^®^©*#&&3l 

<D^u^^w^^bm^mmmm t m^7 2 ©iWMit^is^ioTLf 
mi3^^6^pj (6-ii) (omwwm<Dm&^&*uw^%fcft(Dmv&mv>-' 
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±|B^ (6-i) RXfi (6-ii) (D^-ftllZ&^^Xh. mmnm^itm&Ji&U 
y s> KM^rffiv>TfT5 r £3Wl£LV\ t tiff Xt^It 5 tyft 

m& ±# ^->-©*iRH436Sft*tt i & 9 i©— *^>r ^^^^^nrtg t ^5. 

flSJBSEifc* (13. 5 6MHz, 2. 4 5 GHz) 1?, EE^^T 
^fc^^ot9 A^*l5, 7°7Xffty^9 4^ lin^^3 1 

■So 

ilB^X^aWCtt, EE7J&1 0~ 3 Torr £AT, Wfc 1 0" 3 Torr~l 0" 4 Torr 
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Xn.mM&<Dmt\-Wk*mit\^<, — l£fcl~4 0 0 nm, £?&C< tel~3 0 0 n 

^^m^tmmxn &x% 
&mi?z>z.t&x% 5„ 

MZ-i-f, JhfE (2) <D#| t Its 1 8 5 nm^M^SOft&HStti-Si:. 

it^(D^=7^^;v w%.t£. oho a^^u n^bt^«t «9 ^-r i/¥frfrM£th 

i^mi^M.x^ft>fi^(Dx^ mwmm, WRfouwum^mtix^^h^x 
hm^z>z.t&x%z mitte, mubvx-^^^iy^m^ mmbi^xiTo 
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&«Mkftt»3&SteE£*U HKfcU I n 2 0 3 = Sn (I TO). Sn0 2 : Sb, Sn 
0 2 :F N ZnO:Al, Sn0 2> ZnO:F, Cd Sn0 4 lriif5it^-C't 
5 0 LTs I n ! 0 3 ^Sn0 2 ©|iMISIttill 

m^mmmnmm<omm^^x^ mn&&mmkwtew&*<z>i&xmm £ft 

5 0 **te^JRifete4&l^^<W^-^S3&S. 0 . 0 0 1 ~ 5 ix mOil#8t 
#^0. 0 0 1~0. 0 5 n mOffBB^ UV\ 

&frj3&<u — j»fc^aw?y Steffi #y^-o«ium ^yr 
7vk ^yi7v*>\ =>H^5/«tii, ^ya^wiB* 7y*i» % ^u»ifttf= 
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3 0 «fe*«fc*0>l^^<0^r4tt2 0-6 Oft%^tL<> tiu2 0-5 OK 
UV\ IpftiK*©^ ^©^itt 1 — 2 O@*%dS0* b< % #fc 

Mmmmm&tDmm.* o . i~ioonm©iitt5ri^tL<, 1 — 

10nm©IWlL<, £fc&^S3W«ffi§l<E>IW«:. 10~5 00nm(D 
«SHK:S>5£fc#0*L<. #{-1 0 0-3 0 0 nm<D$5B3W;£ UV\ 

mi 5iz.&^xMw&fai o i^<D±\z.&mw(Dmmwmi o 3«sKtt6>^ 

10 5 iMlHl 0 6 k<DMfcnMW 08*0 1 0 8tfS33tA£*vCV>5o * 

ftmv&m&ikVa^mfcnmte. -blasts 1 o 1. ^©±icii«n o 
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£5Kxs<y?])i/ymK£v, ±m<D£?ft&wx : i&m-rz>z.b&x%z>o 

y ^fei UTtt. flHufcfriRl 2U?—tfy hJ&*X'*sr* V ^f&tV&TMX-foV , 
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^y^y^miV\ 1. 3W/cm 2 «±, £b^2. 6W/cm 2 ^ # 
^ 1 lW/cm 2 to^-yy %.TfO. 6 P aEJLL. &bt-2. 

0Pajg;±. mz.2. 6 p a »±©^©^ftTi^ 5 : i: tfc ^ ^^y^yv 

im^nt^m^mmmm^mmim^m^mm^m^x,±mm^i¥mir^ 0 
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mi* -*mmi&<D%i*w.%L ^xm&-r - <Dmmz. z. o xz&tt-F&m^fe^mmz. 
gubu #^-c% mmmm^^^mm^m^xMmm^m-r^o nmm^m 

misxmik~tz>&^ %tib±fc&Mmm±isXh^\ ^©m^^s 

USS^J 6-1 

(1) mwnmvftm: 

1) 5 X 5 c m©^9*-^- hmm. : 2mm) Jnfcl, I TO (-^ 

^A-xXiftW <^m^ (Wlfcffi: 0. 0 5nm) 3:, 5}<y^^-i/^^y = 
— /V£r2 0^*%-e^tf7Ki:T^^-/WT-fe 2 0/1) ^fc^fc;*-^ 

3 0fl%O I TO^m^Sr#fCo 

±lB#f!c3££, 5X5cm^!J*-^-^I 0¥£ : 2mm) 
=*-*SrJl^-CM*iTU 1 2 0°C-C3 0^1^^^ Jp£ 3 0 0 nm<D I TOi 

iTOitl#^Sft^, lai sfc^i-y^x^^a^^-^^-rt}-^* 
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fcflL ^Wh^tl^l ^ V MO. 13Pa) fcRSU *AW^o»2. 
45GHz, ^8 7 5#**. 3 kW (m^lftft 1 9W/cm 2 ) <D& 

#"C6 o^M^^x^asrfi'o-c^yaa^v^^y =» — A-£B&*U JP£ ioo 

nm©i$iITOlWLfc, 

2) #b^fc^*Ml TOllt, 10 0 mm <J> © I TO A-*X^ 

1.5 c c/#-C#*&bfcasfcK ^Srt©H^5r5 ^ y h-/KmTorr)lJ:^b. ft 

T1E©M&*r*b'£*i4B!lJ£U T1B:&£ t> jftfcfc (SO^tt J I S Z 8 8 0 7 dip 

wl : *Sr*^fc^**fcK3PWt* (g) 

w2 : Ktf OJM&Jttt (g) 

w 3 : &Hft<D&j3 ( g ) 

gg|8M&= (w 1 -w 2) A3X100 

±iaw^t j; \) . ±m.mwmm<D&mmn 3 8 %-efeofc e 

(2) Mwutto^mftmiDtm 

/£\ T^=r^^f^«r5 c c/^MLfct, £§«ft coffin & 5 5; y h-/K0. 

7 Pa) ttSL, ft^t7J3kW (IMSl9W/cm 2 ) C^ftt3 2^ 
y >^«:fTV\ ff£ 3 0 0 nm©!^^ >^£r7£/£Lfco 
#feftfc¥*fm<D5SMt*«r ( 1 ) fc*3tt5 £ ^^bTill^UVt, 

(3) $-ftif^#.*«* 

(ft^Tth) - If X (2, 2' -tf t°y 
— h- 4 ' -T h^^W^^A^^^v^l/- h) ;V*r=.*7J» (II) T?^ 
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tcV 1 0 /x g*e$>ofco 
(4) iilH©^ 

om-m^ witv?-?^, i, 2-vM^- 3 --?xi tvw^yy ^r-r 

0 3 ^e;w/i N o. 0 5^/V/K 0. 5^/V/ 1 M-^#FUfc 

%i%m%iVtcbZ%, Vo c (M0M©fiff) «0. 5 8V-efct?. J s c (m 
&£@jf&Ufc£#^ft£«2to^£) ttl. 3 0mA/cm 2 tfet), FF (fti§& 

s^) r*o. 53T'$.^ n ommm »4. oi%-efcofc„ ^fs^mmm 

6-2 

3tl3Jl®@tf>fi^ (1) ^{-^Tofc^^ 6 - 1 £ l^^llcl UT* 

(1) 

1) 5X5 cmO^!)*-^- Y£M : 2mm) JLfc:. 1 0 0mm«*> CO 
I TO (^v^^-^xm-ffcW ot^^^^y h&JBv\ TW^^tf* 
^10cc/^ mmtf**l. 5c"c/#T?^Ufc#&s 3fltrtG>ff2J&5S 

J¥£ 1 0 Onm^tlll TORt^Lfc, 

2) I TO W yv?!>i>.-^Xifttl) 0. 0 5nm) 2n 
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/I) *fc#ifc£-lt\ 3 0®ft%©ITO5>fc^^#fc o 
1 2 0^CT?3 J¥£ 3 0 0 nm© ITOiMWlt 

±^LTtiL,ti^^5 c c/£\T/l^;/;2f*&5 c c /#T*#^UfciL 

^j£7kmm*bMJsm±.\mKM*mML mmmm2 cm. ^#4mi2 o#h 

$ 3 0 0 nmOWl T 0®£&7i£/£L;fc 0 ^D^gfctte 1 0 Q/D^&ofco 

TfB<DM&^;ft-eftim^U Tf2:££*>^&*: (Sfl^teJ I S Z 8 8 0 7 }c2p 

w 1 : TfcSr^^^^fc^K* (g) 

w 2 : fft&c^ifc®* (g) 

w3 : nn<D&tl (g) 

£Mm= (w 1 -w 2) /w 3X100 

^o^«^jiM6 - 1 tmm^Mvtc 0 

#bftfc;fcl§ffi;?&{-s y— s/» ^ u —?—x* l o o w/m 2 <D&m(Dft*m 

MistzLtz-z. voc (laiij^s^mjE) no. 5 9v-e&t)> jsc aug&s: 

^!&Ufct^^tL5«gfg^S) 3 lmA/cm 2 -T?&9. FF (ft^H^-) 

fiO. 53-T?fe«9, 7} 1 2%T'fc*K LTfffltfe 

tblfe^I 6-1 

6-1 tmm^vTXWimm>*ftWk^tz. 0 
(1) 
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y ^^et^fflv^T, mmnmm&fmvfeo 

5X5 c mO#7^SS : 2 mm) _hfc. 1 O 0 mm* (D I TO VS? 

5 c c/^^L&^b, ^gF^^ffi^J^:5 5: V /V(mTorr) 
KlKJ^U ^«^J5 0 0W©Mt5^^^S'^ y ^^Sr/fTV\ Jf^300n 

(2) &mmm*mw-m<Dtfem: 

mk^?^&7£ (P-2 5, 0;£T^n^/V (&) ^) 6 g ]&>f 8 m 

U7tf;VTtfyO. 2ml&t;^ffiStt^0. 2ml^ ^-MU I 

Toiipjm^-hKiMJ u 5 o o°c-e i ^wis i o ix m<Dmis<D¥^fcnm 
-<D*M&<D$-y£Mm&m<D®.m-MLfe. wnt^f^tDitmmmi cm 2 ^*) 1 

Itbfcirr^, Voc (PIIU^BC«JE) teO. 6 2V-T?£>9. Jsc (Isli&S: 
^Ufci#^n^m^^) ttl. 0 0mA/cm 2 t*fc^ FF (ftHS^) 
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( 6 ) i ^ l 5 ©v^-rtb*» i jgfc*3v»Tx ^Mfe-rbJiTc^Koawp*^ 

(11) ttJj&g 7 L10 (D^-Tftfr 1 ^^*3VMT. ^#?L«ftWH#C7G5Sfg 
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©ffittMlOf^OW^ 8 fx mKTTfc \) s ilOiP ©spinas 8 0 ju 
LEAH'S r. t K X V) Wt{kM7u&Vtl'g:*UW&ltXt£Z r £ 

(13) w^^s^li 2(D^-rtifaim\z.&\,^x, mm\^5t&m%v>w& 

*i>*&4HL9tmz3$ LT 5 ~ 9 0 ~ t £ *f 5fe**iflR£bfc»* 

(is) m^mi 4^3:*5v^T, i*^7r^^i^ — fl« d) : (r 1 ) 

3 p= N — X «i.U — JttS: (1) ^*3V>T. R 1 ^ — ffi©e^SX^n^^5u 

xtt. tr^cm. ^w=7A, ^st. y>\ mm, rim 

(1 6) ilMtSCi 4fcl:ieVvT\ R*^7 7^^t^ (2) : (NP 

R 2 2 ) „ OfI.L N — J&$5£ (2) fc&l^ R 2 te, — ' IffiOfliijlSXtt^ny^allSr* 
i- 0 nfcfc. 2~ 14 ^£ftS*#**:7ri?>«*fl:M#L*Cfc3£: 

(1 7) fflMfcSU 4^U1 6<DV^Ttt^l^^^VNT, «*^77^^i^ 

(18) ffrsJ^Sl 4&l^L 1 7 (D^-Ttl^im^^X^ ^777^^11^ 

jti»^77^^Il^l-^tt 5 ~ 5 0 - tr#^Ct*t-^#, 

(20) nfeWjz&ydW%&&ts^tc, =c^v^-giFfifttrn/u5s#a^«f07w 
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(2 1) oK^x^^^-mk^^-^^M^my^f 

(2 2) lt^2 0X{*2 1 fc:*3V^ m^7-vi/-B&¥~/v% t &m&ffim<Z> 

(23) 2 0 fcV> L 2 2 G>vvf*l/J&» 1 ^Kl^T. ^3l5ctt<fe@^r^tf 

(2 4) |f^2 0^V^b2 2<^)V^-f^^^l^^*3V^T. ^^"Ix^-^^t^ 

(25) If 1 U 2 4 ©V v-f*^ 1 3J^C*5V^T. Sfclfefc»7nte4feJS©m8r 

(27) mm^^m^^^mm^mT^TM^-r^mmmm^mmMm 
ms©»3t^fe^^l^3v^T. 

±9, Tip, (x<2) »K*^-f5Ci:S:«p«i:-t-5fe*lii«Sl*:»*m^ 
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(3 0) »:&3S2 8K:33V^ ^X^ytf-^a^fn-MJli^i 

(3 4) JfiTti»iB7-f/l'A±|Il % T i *9)V#—>?y Y &m^1tSJ&&X'*3' * 
(3 5) ft^:^3 3Xtt3 4ld*5V>T^ HMfc^"^ ^*J** S T i O x (x< 2) W 
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(3 8) StrfBRJtB&JhJK^. Gm&mv&ftBt&n-Xb-fcZWi&ioRtottlSiT 

sis*:® 3 6x»3 7 Kmm(o^m^m^mm±mmm 0 

Sr^-T^tt*® 3 6 Xtt 3 7 teflB*&©^fe**BJR£bk»«?l!io 
(4 0) tm^BSit^/W^ l0^y-7-7^;^fc, -tO-h^WJtbti/ 
fcKJtKrJhfflt*»6>*5l»*5l3 7-3 9 ^V^^fc|E^(^^^ii^»^« 

±fiU^b^<^JlR-e^SM$^fciia^[MJIi-t?&5ft^3 6-4 OOV^^JH 

(4 4) tmffiJBtf*3H^ttKd3* i to (^X^fy^7Aljk« xttz 
nO N nfeV^Fi A 1 K' — v 7 *" l^fc Z nO> T i 0 2 . S n 0 2 X« Z r kft5JB£Jf 

(45) mw.&m$fmmmmwmm&. sio a ,MgF 8 xttAi,o,^45 

(4 7) ^JRm^^#:^^^g^J^fe^^:j;^)^$ttTV^5ii^3 7-4 
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(4 9) fm&mm*. ttfa2M*-?y h»^^pvmiifa7;v 
(5i) &mmfcw*mfcms^ mt^?^, wtitm&t. m^^, mtr^ 

(5 2) ^^^^^e>^^tbTV>§|*^3 6-5 
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Fig.5 
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Fig.7 
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Fig.10 




Fig.ll 




6/9 



WO 2004/017452 




CT/JP2003/009983 



Fig.13 
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Fig.14 
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